Signal transduction in collagen-stimulated rat platelets is composed of three stages.
A stable thromboxane A2 (TXA2) mimetic, U46619, induced a shape change of rat platelets, but did not induce phosphoinositide breakdown, aggregation or secretion. However, when U46619 was added to platelets which had been previously stimulated with collagen in the presence of indomethacin, all biological responses were induced about 1 min after the occurrence of shape change. Furthermore, two phases of phosphorylation of myosin light chain (MLC) were observed under the same conditions, one coinciding with shape change and the other with aggregation. Similar two-phase Ca2+ mobilization has been observed using aequorin (Nakano, T., Terawaki, A., & Arita, H. (1986) J. Biochem. 99, 1285-1288). From these results, collagen-induced signal transduction is considered to be composed of three stages. The first stage is the initial TXA2 generation. The second stage involves inositol trisphosphate-independent first-phase Ca2+ mobilization and the first-phase MLC phosphorylation by the action of TXA2 alone, leading to the shape change of platelets. The third stage is initiated by an abrupt phosphoinositide breakdown via the synergistic action of TXA2 and occupation of the collagen receptor, and the resulting inositol trisphosphate may induce the second-phase Ca2+ mobilization to produce the second-phase MLC phosphorylation together with aggregation and secretion.